projections, based on the organization of protein density in the complex [3] . Understandably, however, a thorough confirmation of the location of specific subunits within the structure has not been completed. Given the large number of subunits, it would be a monumental task to systematically locate each Mediator subunit via EM labeling techniques. Whereas the study by Wang et al. does not label and localize each subunit in the Mediator complex, they combined EM labeling of four subunits with other strategies to reveal a modified architectural model of the S. cerevisiae Mediator complex [5] Importantly, the redefined structural organization of S. cerevisiae Mediator is consistent with existing genetic and biochemical studies. The Kornberg group, for example, has shown that the S. cerevisiae Mediator head module does not bind pol II on its own, but requires also the middle module and/or other preinitiation complex (PIC) components such as TFIIF [7] . These findings are supported by the architectural model proposed by Wang et al., as yeast pol II appears to interact predominantly with the head and middle domains based on the new model. Previous EM studies showed that "tail-less" S. cerevisiae Mediator complexes (i.e., containing only head + middle modules) could interact with the pol II enzyme [4] . Furthermore, S. pombe Mediator naturally lacks subunits that comprise the tail domain, like S. cerevisiae Mediator, and it also interacts with pol II [8] . The revised structural model is even consistent with possible structural roles for S. cerevisiae tail subunits in pol II-Mediator interactions during transcription [9] .
Given the results from Wang et al.,
it will be interesting to see whether similar subunit organization is observed in mammalian Mediator complexes.
Presently only a few subunits have been localized in the human Mediator complex, and this localization has been demonstrated indirectly via antibody labeling of transcription factors bound to the Mediator. Given the distinct subunit composition and poor sequence conservation, it is possible that Mediator subunit organization is distinct in mammals. It is also worth noting that the human Mediator complex undergoes structural changes that could significantly re-organize subunit architecture [1] . It remains to be determined how the head, middle, and tail modules of the S. cerevisiae Mediator complex re-organize upon binding to pol II and other components of the PIC. Initial EM studies of S. cerevisiae Mediator showed evidence for a dramatic structural re-organization upon interaction with pol II [3] . It is also unknown which or how many Mediator subunits directly interact with the pol II enzyme upon PIC assembly. Recent success with reconstitution and cryo-EM 3D reconstruction of the S. cerevisiae PIC lacking Mediator suggests that answers to these and other fundamental questions will soon be revealed [10] .
Although the data presented by the Cai group [5] convincingly establish an updated structural model of the S. cerevisiae Mediator complex, it is noteworthy that the structural resolution is not better than previous studies. This is certainly not a reflection of the biochemical purification or the EM data, but rather results from the intrinsic flexibility and disorder of the Mediator complex [2] . Low-resolution structural data for the 21-subunit S. cerevisiae Mediator complex continues to limit understanding of its mechanism of action. Recent breakthroughs in EM instrumentation, such as direct electron detectors, and increasingly sophisticated image processing capabilities, offer great promise for improved understanding of this large, dynamic complex. Through the efforts of the Cai group and others, the complexities of Mediator structure and function will continue to be unraveled. 
